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1.0 INTRODUCTION

This report includes a compilation of first year results, summarized previously by Imper and Sawyer
(1998), and 2nd year results for all tasks included in the Western Lily (Lilium occidentale)
Vegetation Strategy Project, implemented in June 1998. Current funding (through Section 6
Endangered Species Act) for this project has been extended through March 2002. Since many
elements of the study involve long term processes (e.g., western lily recruitment, gradual
modification of habitat), extended monitoring will be necessary in order to achieve meaningful
results. As a result, the study was designed to continue well beyond the current schedule, perhaps
for a decade or more.

Tasks completed over the past 2 years include data collection from previously established sample
plots and transects, as well as a new sample protocol intended to further our understanding of the
ecology of the western lily, and assess the efficacy of manual treatment and cattle grazing for
maintaining its habitat at the Table:Bluff Ecological Reserve (TBER) and Crescent City Marsh
Wildlife Area (CCMWA). Data files generated as part of this report are included as Attachment 7.

2.0 BACKGROUND AND STUDY OBJECTIVES
2.1 TABLE BLUFF ECOLOGICAL RESERVE

Formal monitoring of the western lily population at the TBER began in 1987 (Map 1). Annual
monitoring at this and other sites on Table Bluff documented often severe browsing by deer or small
mammals, resulting in loss of 50% or more of the reproductive effort in some years. Although no
quantitative data are available, natural browsing may be a factor affecting mortality of the lily. With
the exception of limited monitoring at the Christensen and Barry sites in the early 1990's, and
monitoring conducted by The Nature Conservancy at their Bastendorf Reserve near Coos Bay,
Oregon, there has been no intensive effort to determine the actual annual loss to deer and small
mammals, or to investigate methods for discouraging mammal depredation. The ability of this plant
to remain dormant for one or more years complicates investigation of browsing impacts. As a result,
investigation intended to model the population demographics and various external factors affecting
survival must necessarily track the life history of a large number of seedlings throughout the growing
season, and over multiple years.

The monitoring at TBER since 1987 also documented an increasing threat to the lily as a result of
plant growth following removal of cattle. At the same time, removal of approximately 50% of the
spruce forest encouraged plant growth on the forest floor, exacerbating the need for vegetation
management. Although the removal of spruce allowed many juvenile lily plants to mature, the
release caused by tree canopy removal also appeared to eliminate many preexisting lily seedlings. .

We also do not know whether current recruitment at the TBER is adequate to replace the existing
stand of mature lilies. Seed plots established in fall 1993 as part of the Experimental Habitat
Manipulation Project exhibited virtually no survival of seedlings in the Coastal prairie, and -
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relatively low survival in the Spruce forest. In contrast, abundant seedlings have been documented
growing in pedestrian and cattle trails at the reserve (Imper and Sawyer, 1996), and in old cattle trails
ot another site on Table Bluff. We do not know if these seedlings eventually will mature. There is
evidence, however, that exclusion of cattle from the lily habitat between 1987 and 1996 negatively
impacted both lily recruitment and the Jongevity of mature plants. Passive cattle grazing has been
introduced into the entire lily habitat at TBER for the past 3 years. Other than vegetation transect
data collected prior to reintroduction of grazing, and data collected in this study, there has been no
quantitative study of the impacts of cattle grazing on vegetation, soils compaction or lily recruitment.

The investigation at TBER is generally aimed at quantifying both the beneficial and negative impacts
of cattle grazing applied at varying intensities and duration, as a method for maintenance of
vegetation in western lily habitat. That information is critical to development of a formal grazing
plan for the TBER, and should be applicable to many other western lily sites throughout the range.
The principle study objectives at the TBER are 1) assess the impacts of cattle grazing applied at
different intensities and durations upon vegetation composition and structure, soil compaction, and
recruitment by the lily, and 2) determine quantitative impiacts of natural browsing on the western lily,
and the effect of deer and small mammal fencing and chemical inhibitors in reducing natural
browsing. Secondary objectives include further definition of the life history of the lily, and
determination of whether cattle ingestion of the lily seed, under controlled conditions, is a successful
mode of recruitment.

2.2 CRESCENT CITY MARSH WILDLIFE AREA

Formal monitoring of the western lily population in the north part of the CCMWA (“North” and
“South” marshes, Map 2; Imper and Sawyer, 1992, 1997} was implemented in 1997. The CCMWA
population is unquestionably the largest population known, containing more than 5,000 plants, yet
is one of the least studied. There has been no detailed study of the life history, recruitment or
population demographics of western lily at this site. '

Past monitoring at sites on Table Bluff and in southern Oregon indicates the principal threat to the
western lily is encroachment by trees and shrubs (Guerrant et al. 1997). The majority of tree and
shrub encroachment into lily habitat at the CCMWA appears to date to the early 1980's, apparently
coinciding with removal of cattle from the area. Although the current growth rate for alder,
crabapple, spruce, willow, and other potentially aggressive species in this habitat seems slow
compared to other sites (perhaps due to the high water table), no quantitative growth estimates have
been made. OQur experience elsewhere indicates encroachment by these plants will eventually
negatively impact the lily. Even a slow growth rate may be cause for alarm, due to the exponential
relationship between lateral growth and aerial cover, particularly in light of the literally 1000's of
expanding “istands” (seedlings and saplings) of shrubs and trees now scattered throughout the marsh.

The limited available data indicate the main CCMWA population is not subject to severe natural
browsing pressure; however, the critical importance of this population to this species (50% or more
of all known flowering plants) warrants a greater understanding of natural browsing impacts, as well
as the general life history of this population. ' '
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The principal objectives of the investigation at CCMWA are to 1) characterize the current state of
the western lily population and its habitat, 2) monitor the rate of vegetation encroachment and its -
impact on the lily, 3) determine the efficacy of manual vegetation for maintaining the habitat in a
suitable condition for the lily, 4) assess the historical impact of cattle grazing in western lily habitat
on the reserve, and 5) determine the relative impacts of natural browsing and the effect of deer and
small mammal fencing in reducing natural browsing. A secondary objective is to increase our
knowledge of the life history of the largest known population of western lily, and «<develop a

‘quantitative estimate of current recruitment.

3.0 TABLE BLUFF ECOLOGICAL RESERVE
3.1 Western Lily Population Status

A census of the population was conducted at the TBER between 1987 and 1992, after which the
annual census has generally been limited to flowering plants (Imper and Sawyer, 1999). The

- number of flowering plants at the reserve

has increased from about 50 in 1987 to 470
in 1999 (Figure 1). The principal factors
responsible are removal of cattle during the
growing season, and removal of
approximately 50% of the spruce stand, sPRUCE &

which had shaded much of the population. \ Sk
While the total population has not been REMOVED / \
censused recently, nearly 1,000 plants were - & /\-\' \‘/ /
mapped and recorded in this study :
occupying only 970 square feet (sf) of the 5
acres of habitat. Although the sample plots
were subjectively located in high density
areas for the plant, we can assume the total
population easily exceeds 5,000. However,
nearly half of the plants recorded in the sample plots were single leaf seedlings, which evidence
to date indicates suffer high mortality. At least 160 additional plants have been established at 4
colonies located elsewhere on the reserve, using bulbs propagated in the greenhouse (Imper and
Sawyer, 1999).

THINNED

. {

—+— # FRUITS
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3.2 Experimental Restrictions on Natural Browsing and Seasonal Cattle Grazing

Fencing and Browsing Inhibitor Treatments: In June, 1998, twenty seven 6ft” plots, referred to
as “Life History (LH) Plots”, were permanently marked, allocated equally among the 3 seasonal
cattle grazing treatment areas described below (Table 1, Map 1). The southwest and northeast
corner of each plot was staked with rebar; plot identification, grazing treatment and grid
coordinates of the southwest corner are indicated in Table 1. In order to coincide with the
overall grid coordinate system for the reserve, the X/Y coordinates recorded on the data sheets
for each plot (Attachment 1) utilized the northwest corner as the origin. Within each grazing
treatment, the plots were located so as to maximize the number of mature (i.e., multi-leaved)
lilies and seedlings (single leaf), and still provide representation throughout the treatment areas.
In March 1999, prior to emergence of the lily, the 27 plots were treated as follows:
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cation) ™ - , treatments 5 - -—--XIY: Coardinates:
Life 1 passive Tall fence 200/184 '
History 2 passive Chemical 141/156
Plots 3 passive Short fence 122/219
(SW corner} 4 passive Tall fence 99/188
5 passive 145/234 F.
6 passive Short fence 135/241
7 passive 130/251
8 passive Tall fence 118/237
9 na. enciosure Chemical 329/98
10 no. enclosure Tall fence 339/180
- no. enclosure 366/196
12 no. enciosure Chemical 367/163.5
13 no. enclosure Short fence 374/208.5
14 no. enclosure Shart fence 3497203
15 no. enclosure 351/220
16  -i=- no. enclosure Tall fence 341.5/229.5
17 s0. enclosure Short fence 455/92
18 s0. enclosure 450,5/208.5
i@ s0. enclosure Tall fence 4761230
20 so. enclosure Tall fence 439.5/258.5
21 so. enclosure Chemical 428/290
22 s0. enclosure Chemical 505.5/265.5
23 s0. enclosure 477.5M121
24 50, enclosure Short fence 490/148
25 passive Chemical 451/418.5
26 passive 345.5/344
27 passive Short fence ©.212338

Seed Plots )
(NW corner) s0. enclosure 430110 430/120 430M130 -
s0. enclosure ) 430/280 430/285 430/280
50, enclosure 500/110 500M20 S00M30
s0. enclosure 500/274 500/280 500/288
no. enclosure 300/50 300/100 300M110
no. enclosure 300/270 300/279 ;- 300/290
no. enclosure 375/90 375/100 375/110
] ne, enclosure _ 3757270 375/282 375/290
passive 260/80 260/90 260/100
passive 300/310 3007320 3001330
passive 535/300 540/300 550/300
passive 535/100 540/100 540/105
Cattle Trall #1 so. enclosure 479/130
Plots #2 so. enclosure 4771142
(SW corner) #3 5o, enclosure 478/155

Notes: Coordinates fo Life History Plots = SW comer (rebar @ diag. comers); for Cattie Trail Piots = SW comer (rebar @ diag.
comers) of center 3' x 3' plot; lateral 3' x 3' plots are oriented relative to center plot &s foliows#1-90d #2-20d #3-356d.

Coordinates for Seed Plots = NW comer {rebar stake) of 12" x 12" plot, 50 seed planted ea. plot 10/6/88,
T1&bulkdenso9.whe
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TABLE:  CONTINUED " -

Vegetation Transects . ;" ' Treatment. e -X/Y Co -
(General habitat passive Y=100; X=0-270, 530-600
and grazing trtmt passive Y=200; X=0-270, 530-600
characterization) passive Y=300; X=0-270, 530-600
; passive Y=400; X=0-600
passive -X=100; Y=0-450
passive X=200; Y=0-450 .
passive X=300; Y=300-450
passive X=400; Y=300-450
passive X=500; Y=300-450
no. enclosure Y=100; X=270-400
no. enclosure Y=200; X=270-400
no. enclosure X=300; Y=0-300
no. enclosure X=375; Y=0-300
s0. enclosure Y=100; X=400-530
so. enclosure Y=200, X=400-530
50. enclost?i%é" X=400; Y=0-300
50. enclosure X=430; Y=0-300

Photo ,
General habitat [ 00/00
{historical photopts) S 00/50
ES 200/100
SW 400/100
EN 470/100
E 125200 (north glade)
E,S.N 200/200
E.S 200/300
Sw 400/200
S w 400/300
sw 200/400
SWN 400/400
EwW 350/200 (south glade)
E 170/35 994 mow trimt)
- E 235/30 . 994 grzg trimt}
E 305/40 burn trtmt-unburned)
Grazing treatmenis no. enclosure S 2701100
(added 10/8/98) no. ericlosure s 270/200
no. enclosure W 300/300
no. enclosure w 360/300
no./so. enclos. N,S 400/200
no./so. enclos. N,S 400/100
no. enclosure £ 330/0
$0. enclosure E 460/0
$0. enclosure N 530/100
s0. enclosure N 530/200
$0. enciosure w 4701300




